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(54) PHOTOCONDUCTIVE IMAGE FORMING MEMBER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light- 
generating pigment having high photosensitivity, good 
dispersion stability and wide spectral sensitivity range by 
incorporating two or more kinds of perylenes each 
expressed by a specified structural formula into a 
perylene mixture as a charge generating material. 
SOLUTION: The image forming member contains a 
perylene mixture as a charge generating material, and 
the mixture contains two or more kinds of symmetric 
perylenes expressed by formula I, asymmetric perylenes 
expressed by formula II, and asymmetric perylenes 
having terminal substituents R1, R2 different from each 
other expressed by formula III. In the formulae, each R is 
independent, R1 and R2 are different groups from each 
other, and each of R1 and R2 is a hydrogen atom or 
alkyl, cycloalkyl, oxalkyl, aryl, arylakyl group or the like, X 
is a symmetric crosslinked part and X-Y is an 
asymmetric crosslinked part. The mixture preferably 
contains 1,3~bis(n- pentylimidoperyleneimide) propane 

and 1,3-bis(2-methylbutylimidoperyleneimide) propane which is the isomer corresponding to the 
former. 
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-fSK) :?p/\°>£. 1. 3 -ex (2->^;u^^;u 

-f 5 K^U UW K) ^P/^><t, 1 , 4 -ex (n 

-'OfMSK^'JbWiK) (9) 1. 

3 - ex (n-^fMSh^'JbWSF) ^P/< 
>tv *0>«tt(*-efc£ 1 . 3 -ex (2-*^;U37^ 

wsk^uuwsk) ^p/ot, 1, 3 -ex 

S14f*T*feSl. 3 -ex (^V^fM^K^'Jb> 
-fSK) ?P/*>. (10) 1, 3 -ex (n-^Pf 

;u*f 5 K^'J == K) ^P/^><t. 1, 3 -ex 
(n-^MU^'JUWU*) :7p/*>£. i. 
3 -ex (n-'OfMSK^UUWSK) ^P/\ 
1. 3 -ex (n-^yMShX'JL/WS 
K) :?P/<>. XI*. (11) .1. 3 -ex (n-^> 

fM5hxgi/wsK) ^p/^t, i, 3 -ex 

(n-zOfMSK^'JUWiK) 3?P/*>£. 
1. 5 -ex (n-?fM5h^'Jl/WSK) -2 
^L^V* 1, 5 - ex (n-'O^U-f £ 

K^U LxW 5 K) -2-^^;u^<>^>, Jftta) 
-CfcftSftt*; (1) 0>*rt#(Dd«*<*&5~8|9 51 

«%-e*y. a»<D*w-6<<s i ooa*%T?&«ii«» 

/&SBtt ; ( 1 ) <D&j£#<7>^*fg;!><fc) 2 5 - ft 7 5 mm 
%t?*y. J*#<D*tt*<|& 1 0 0«*%T?fc*BD«»fiR 

§p« ; ( 2 ) a>#jsE#a>$*r«*<8j 5-^95 n%t 
*y. «»a>*w-^«ii ooiiH-efe6M»*» 

*t ; ( 2 ) 0>ft«»<D$«4<tt 25-$575 



(8) 



KM 2001-5204 



fey. f&ft&sittf&n ooa*%-cfeSEtfHBfi6ffl 

(3) <D&f$.ft<D^mtfm5~1fa9 0ll%tfc 
J$#<^ftt><8l 0 0«*%T7fcftBlfl*J*»» ; 

(3) 0)ft«»^«tf»2 5-85 011%-Cft 
J5£#(D^ft*<8 1 OOli96?ft«mMWt; 

(4) ©#«»fl)mtfl!l5-»9 5ll%t* 

y. j$#<D^tt#8i ooii%tfc^iwaifi; 

(4) (D^^CD#^*^1 5-»5 5li%1?ft 
y. j£#(D^tt*<8 1 0 0U%t'fcSI*BS»tt; 

( 5 ) a>#«»a>##«*<« 5-^95 ii%r^ y . 

( 6 ) (&*jdc#a>**r«*<8i 5-^9 5 y . 
j$#a>^fW8 i o oM%^fcftiE«»j£ffltf* ; 

(7) (D#*»M«4<fi5-»9 5ti%t*iJ , 
(±) fiR»0)«W-*<tt 1 0 0tt%rfeftlHfe»j£*B 

« ; ( 8 ) <Z)*riE»(D#«^«?| 5 ~8 9 5 m§%"Cfe 

y. «»a>^tt*<tt i ooiiw-efcSMBWtt; 

(9) <D4«»0M14<»5-fi9 5li%t?*y , 
rit»(D^«-*<*5 i o Otttt^fcftBttKAflU* ; ( 1 
0) (0§^0^1^5-SB9 5H%tfeU, j£ 

U>£ i «Ja±#t;ia«»JS«*t ; ^ 
»A«M* ; S*ft*<« «J*a2-e«**t4KUU>Sl 
*'J U>3I£2ff£Lt£. flHt^T'SSftftKiJ U> 

*i T?***t«^u u>H*2«ja±t. «jsa3-c* 

fit. «jga2-C***L*^y U>g^1 ~85fl 

jS«»J*«tr ; 7WU>^2^2 0(DgtlfiJ^£^ 
*K 7U-l/>4<6-ft2 4<D«*ai^*$t;H«»fit 

»"C* ft ; "*'J U><7)R#7K3R-efeftffl 
*f ; X- Y*)<7;U+U>T*feftSPfct ; Xrf)< (X) 

1. X!*2-Cfcft£P#; XA< (X) n T% n/)<0, 1. 
XI*2-eftS8(»; XtfKXR 1 ~*!l5-C*ft«M* ; C 
(DZ^Zf^2-$i)1 OfI<D;g^T'feftam ; C 
0>^-D(Z>-*f*3b<2-fi5«a>a**-e*ft»« ; 3£*» 

■left ifc&M fc lEftUtMH t t»=*t?«M*-e* 



fto 

[ooi 5] 7;u+ju-cfeftRtti4. X^jU, 
n-^Pt°;u, ^v^Pt e ;k n-^JU. >fV7> 
n 2->^;u^;u. 3-j*^;u^ 

4->^;u^<>^;u. n— *>zf*)i, s 5->^;u^ 
**>;u*-efcft 0 **^7;u*;u-efeftR*fi. 3-^ 
h+v^p t=;mT*fey. »»T;u*;i/T?feft r*i*. 

— h P X^ JUT) J: 5 fcx K PXIivjy 7)U*r)btJi i£X* 
fey. 7'J — JK'feSRSli, 37xx;u, Stf, ^PP 
?xx;u % y ^;u^x -;u. v/y :7 x - ;u^(7)fi}£^ 

y. 7;u*u>-efcftx»f*. IBttft. 1*fr«*«2- 

82 5<D7;i^L'>*C. X^U>. 1, 

fe l J. ®&7;U*U>I£. 2->h*v-1, 3-^P 
t°U>^-Cfey. v^7P7^L/>T*fcl)XSli, c i 
s — N trans — 1, 3 — V ^7 P "2=f- c i s 

t r a n s - 1 , 3-v^P^>^U>. c i s 
-. trans — 1, 3-. 1, 4-y^P^vb> 

-efey. Ty-u>x*feftxsi*. «*»6-»2 4 

CD. 1, 3-. 1, 4-7i-L/>, 1, 4-. 1, 5 
2, 6- % 2, 7-^-^^L^>. 1. 4 -T> V=y 
t-b>, 4, 4'-. 3. 3 ' - t*^ x — U> x 4, 

4 ' -s;7x=:;uxji,7h>*a>»wa*»jfc-efey . t 

^U*U>T*feftXgf£. flt*««8-«|3 0(D. 1. 
2~. 1. 3-. 1, 4-*i/'JI/><j:i:09»it 

«XI4tt*lcJ:y8B*LT(,*ft 0 #»8iX-Y7W 
uxis i, 2-^Pt°u> > i-^^;u-i, 3-zf 

□ t°b>, 1 -X^JU- 1 , 3-^Pt°U>. 1~^^ 
;U- 1 , h^^^U>. 2 1 . 4--x 

h7^f 1->^;U-1. 5 -^>^ > ^ L/>. 

2->^ju-i, 5-^<>^y^u>. ar/-t*iia±o> 
ttXtttt 20$ to*»»i7^* u f-efe y . 

Sf»*SX-Y«»T;U^rU>l*. «*tf. 3-tKP 
*V-1. 2-^Pt°U>> 2- t KP + V- 1 . 4- 
^ h^^ ^ U> s 2-^h^rV/-1. 4 h^y-^ly 
2-±i;U7tC^rv- 1 , 4-f h7^fbX 2-v> 

^w^-i, 4-^r h^y^u^^ifT-fey . n 

»»aiC«»**lfcS«*0)«tt. 2, 4-. 2, 3' 
2. 4'-, 3, 4 ' -e^x— 1, 3-. 
1, 6-. 1, 7-t7fl/>T'fcy, *»#IX-Y 
Sft7'J-L/>lt 2-9PP-1, 4-^x-U>. 
2 4, 4'-e7i-l/>, N-^xX^K 

>X75K-3, 4 ' -v-T^. v?xx;ux,iU7tx>- 
3, 4'-v-<Jk y7i-;UX-f;U-3, 4 ' -v? 
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I*. -Ov^u. :?x*iF;i^ ^x-;u^n tf;u. ^;u^- 

XI*4-{£|C^LT1^ 0 ^»IX-Ylg7 

^ju*u>-eii. t e r t-^^;u. /\py> 

?p^^>;u % **'<>^;u. 3~> h + ->^Pt°;u. 

+ :7xzl;u, "<>v?;i^ 3 

pn^Ovik 3-^Po~4-^;i/tD / <>yik ^ 
x*^;u. 3-^^;u^x^^;i/-efcU . X7b<. x^u 

1. 3-^Pt°L^>. 2->^;U-1, 3-^Ptf 
2, 2-v>^;U-1. 3-^Pt°U>. 1. 4 
-"T 1, 5 > ^ 1, 6 - 

^*^>^U>. 1, 7-^^^>^U>, 1, 8-^" 
<7$*^U> X 1, 4-7x-U>, 4, 4 ' - t*7i 

xb>, 1, 3- + v"JU>. 1. 5-^-^^u>r*fc 
X-Yrf>< % i-^ju-i, 3-^Pt°U>, 1- 
y^;U-1, 4 h^^ ^ L^> x 2 -> 1 , 5 

y7i-iH-f^-3, 4'-ix>r;U. 
-6, 9-v-f;K*fel)o 

[0 0 16] flt&Al CD. »»ffl'<"J U>-«{*SM^CD 

ftmmtLX. Rrt>\ TKfft, x^;u % n-Zfa 

tfju, >fv^Pt°Jk ->^p^pt°;u. v<7P^Pt°;u 
y^;u. n-^^;u. -fV^Jk sec-^;U, :> 
>>p^;u. n -^>^;u. 2 (»J« : i - 

. 3-^>5^U (9J€ : 1-X^;U^P 

t?;u) . 2- (3->^;u) (9J« : i, z-i> 

*?)\,zfn\d)[,) N 2-^^;u^^;u. 3-^^;u^ 
^ : -fv<^« , ^^-^>^;u. v^P'O 

^;U. n-^ + *>;i^ 2 -X^;U>\^ri>;U x y^D^ 

n-^^JU. v^7P^^;u, n-^-^7^;u % 

y^Pt^^k n -7 -;U V n — ^V^U. n -^Isf 
vJU, n-Ffyik ^xx;u % K>v?;u % 



tKp*y^f;k h'J7;i/tP>^;k ter 
*p> - ha, ->7/. y>f;i,7 5/, vx 

1. 3-^P t°U>-Cft^$tl-5T;U^L/>T*fc^ 
tiO)35<*rf &*L*o R/)<n-^Pt 4 ;k X*< 

1. 3-y*Pt°l/X ; RA<n-^PtX Xrf><4, 4 
' - t*^x ; R^7i*f Jk X*><1, 3-^P 
t°U>. ; Ri)<n-/<>fJk X*<1, S-^PtfU 

; R*<n-?f;k X*><1, 3-^Pt e b>, ;R 
WV^Jk X*<1. 3-^Pt°U>. ; RA<2-^ 

x*<i, : r^v^<> 

^JU. X*<1, 3-^Pt°L/>, ; Rtfn-A+yJk 
X*<1, 3-^Pt°U>. ; RA<n-^;U. X*<4, 
4 ' - (4 '/ . 4 ' ' ' -y7i^y) 7x-l/ 
; R*<n -ZfO t°;U. X*<N -Nifg<£\ *-e&€> 0 
[0 0 17] *^fCiS-C4«it*2r*^**lS. st»» 

(i. R*<. x^;u N n-^Pt°;k -f v 

^Pt°;u, 3-> h+->^p hf;u. 3-tKn+y^p 
t?;u. y^p^pe;k v^p^p t°;u>^;u. 
^;u. -rv^^;tx. sec-^;u, v^p^;u. n 
--<>^;u. 2-^>^;u : 1 ->^;u^t 
HO . 3-^<>^;u oj« : 1 -x^;u^p tf%) . 2 
- (3-*^;u) : i, 2 -v>^;u^p 

t°;u) % 2-y^;u3f^;u. 3->^;u^^;u (»J* : 
-<v^>^;u) , ^>^p^>^;u. n- 

^+v;u % 2-x^;u^+v;u. y^P^yik n - 

n-yx;u % n-fyik n-^>fv;k n - 
KfyJk v^PKfvJk 7xr;k ^ x 

tKp^y^fJk h'J7;i,tP^fJk 

t e r t t e r t -?h + y, P« h + V. h 

•J^;U^-p> h^rv. x ha. ->7A y>fjb7 = 

vxf ;i,7 s y f 0)SM^ 1 - 5 It* til) , B 
^^xx;u N <>y;«i;7x^f;Hr^y, X-Y 

[0 0 18] #Mtt»gX-Y3E«*<P« 
X- Y : 7 7 ^;U^U> 
[^9] 
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H2CH2 




X- Y : l»77^b> 




X : F. CI. Br, OH. CH3, OCH3. (C 
H3) 2N. CN. N02 f 

[0019] m&&2v&zti%i!tn±immm'< i )i' 

X-YA<, 1, 
1. :7£>-1, 3-v^jb % 2-y^U 

1 , 4— v>T >- 1 . 3-v-Ol/. 

>- 1 , 4 - 2 ^;u^<>^ >- 1 , 
h;ux>-a, 4-v-OK x^;uK>-tf 

>-£, 4-y^;k v7x-^X-f;U-3, 4 ' - 

v >r ;ut* & £ 1 & ±r r* & i> . 

[0 0 2 0] «BSS3<D. Mtt«£WKftS£&og|** 
sec-^A/. V^P^^U. n-'O^JK 2 

(»J« : 1 -x^;u^p t°;u) . 2- (3-j/^JU) ^ 
(9J* : i. 2-y>fj^n tfju) . 2-^^u 
3->^;u^^;u (»J« : -f y<>^M , * 
:f<>^K v^p^yfjk n-^+->;u. 2 -x^ 
;^*v;k v^p^+v;u, n-^^^;u. v<7 

^;U. n -Th^^^. v^Prt^^U. n-/x;i, H 
n — TVik n-^>fv^s n — Kfv/k 7i- 

7^n>fJk tert-^^;U, tert-^h^r 

5fi#3Mx& % S^^xzi;u x K^^&tf 37 x 

7v*;uT*fcy. x#. i. 3~^p t°u>r*fts$4x 



[ft i o] 





[002 1] «aa3-e«**i«. #tfc<&5fcaga»S£ 

PfcfjU. R2*WV^P^k X*<1. 3-?Pt°b 

; Rl*<n R2*WV?f;k Xtfl. 3 
-^Pt°U>, ; Rl*<^x^^;U. R2^)<^x~;U % X 
#1. 3-^Pt°U>. ; Rl?b<n-^>^;U. R2#2 
-^Jl^^U. XA<1, 3-^Pb°U>. ; Rl3b<n 
-3^1^ R27b<n -^+v;U. X*<1. 3-^Pt°L^ 

; Rl*<n -^P fcf^ R2*WV^PeJk X *< 
4. 4'-t^H)k ;Rl^<n-^>^;U % R2*><2 
-y^;u^^;u. X*<4, 4'-tf37x-;K ; R1*)< 
n-^;b. R2^>fV^^;U. XAU, 4'-t*^x 

; Ri4<n-^pe;k R2^v^Pt e ;k xtf 
[0022] »sa>a*tta)«i*. 

[0023] : 1. 3-tlX (n-'O^JU'f 

1. 3-t'X (2-/f;i/?fM^ K^ , Jb>-< 5 
K) ?P/^^b?S4 2l0^'JU>Zi^ 
38**2:1. 3-lfX (n-^M5hX'JL/> 
^fSK) ^P/^><t. ^CDMtt<*Trfc>g> 1 - (n-'O 
fMU^'JUWSK) -3- (2-^^;u^^;u 
-f5hX«Jl/W5K) ?P/^^b4§2i0^'Jb 

S**3 : 1, 3-t:X 

uwsK) ^p/\>^. i- (n -^>^;u-r h K"< 

'JI/W5K) -3- (2»>^^fMUXiJL/ 

?S**4:1. 3-t*X (n-^>fMS hX'JU> 
>f£K) ^P/Ot. f(Dltt«:t'fe4l, 3 -fx 

(2-*^ju^;u-r s K^u uw s K) ^p/^> 

1- (n-^^MSK^'JUWSK) - 3 - 
(2-yf;i,?fMa h^'JUWSK) 3fp/^>^ 

S**5:1. 3-t*X {n-^Pt°MSK^UU> 
>fHK) ^P/^><b, 1. 3 - ex (n-^^;U>T ^ K 
^UUW^K) ^P/^><b:. 1, 3 -t*X (n-^> 
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>) u>-a<*. 

;1#&6 : 1. 5 - fc*X (n-7fM5 K^VUW 
5 K) -2-> ^;i^>S><t, 1. 5 - f X ( n 
VfMsK^'JUWSK) -2-y^;U/<>^>AN 

;1£&7 : 1. 3 - f X (n-^^fMS hX'JU> 

■f £ K) 7a/\^t. 1. 5 -fx (n = 
h'^'JUWsh*) -2->5 L ;U'<>^ >A^/«c-5 2a 

8:1. (n-'iVfWSF^'JUV 
•YSK) ^P/\°>i:, ^OT^tt«:T-&-5 1 , 3 - f 7. 

t, 1. 3 -fX (n -7"^;U-< 5 K^'J UW = K) 
?D/^t, ^-OTSttfcT'&S 1 . 3 -fX (-fV?* 
M5 K^'JUWS K) ^O/^A^fc^flOT^'J 

l^i9 : 1, (n-^DtfMS K'OJI/^ 

-C 5 K) Zfa/Ot. 1. 3 -fx (n 5 K 

^'jUWSK) ^D/<>t, 1. 3-fX (n 
fMShXijuwu*) :?Q/\><t:, 1. 3 - fx 
(n-'v+vM S K^U UW 5 K) 

i^s^u u>-a&, 

[0 0 2 4] ;g^ttK7)#^'J U>fig»(Daii. fin it 

TOl0 0li%T'fc5, 2fI(7)-««:;l^OT« 
^(D§tlTO5~*t)9 5ii%. i$L<li 

$52 5~$37 5ll%T'fe4. 3fI(0-fitt:;g^ifeKD« 
#J«^(7)#*»l«tl5~iSit|9 011%, M£L<I* 

^2 5~ift5 Ofi%t^5. 4fI<7>-i#;I£!8)(DiI 
=&fi£»<75#*fil*^5~^8 511%, 1$L<I* 

$31 5~£j5 5S«%r*fc-i>„ IK&ttS«IBJftl£. 01*. 

[0 0 2 5] ^fc;g^OSSafiEl±. #*rf -s^u uxs 
fcto. zmnmuz^') [s^omsvKDm-B;. =&_a<* 

J*#©«£tt. ;I^4"<D2fi£»CD£f+£ift1 0 0 mfi 
%£LT. ^5~iS^9 5il%0)iiT't^l.Ci:tfT- 

3fi0>Mfc£-a<*<7>;g£-!g3-eii, &^roa 

I*. $?|5~|ti9 0ll%(Dgittx.5Ci:A<T-^5, 
1. 3 - fX (n-^VfMSh'^'JUWSh') ^ 
0/t>£ s -5-£DA14&T'fc& 1 . 3-fX (2-/^;U 

jg^TM*. =&/t»(7)#*ai*^5~^9 511%, a 

*L<\Z%>5 oma%x-fc-5„ 3«a>-a#:£#t,\ »J 

a>*#^a>-a<*;g£%). 1. 3 -fx (n— "*>^U-f 
SK^UL/WSK) ^□/s°><t, 1, 3-fX (2- 



(n-^^MSh^'Jl/WiK) -3- ( 2 -> 
f^?fM5 K'J'JUWs K) ^a/<>£(0;g£-8j 
T*I4. =&j£#<D#*rai*£)5~jS)9 0fl%. itL< 
14^2 5~f*)5 0il%1?fe§„ U^g-S^li. * 
rtf-^-Sfitititl . 2. St/3T'^$ix-S^b^^ 2 

fi£«-fei±^i;t(DT*fey. ro2a<7Mbi^K»;g 

3 ; 1 , 2. 8.U3 ; 1 &t/2 ; 1 Sl/3 ; 2&l/3fc: 
&©a*«J<tif. «it*1. 2. XI4 3T-^$^li><b^ 

[0 0 2 6] £f#Jf (substrate) I*. £tetfmn&tt 

1 0 0 (iS52540/(m) JilT. M£ L 
< 12^1 -3S^5 0 ($t2 5. 4~£n 2 7 0//m) 

-Sfctf), ffiiitCil^, OOS)l/ (2540// 

J5$l*$*)3~& 1 0 5;U (ift76. 2~&2 5 4 j/m) 

-5 1 M«»J1± ffi £«S L fc fc* It (7) t <D T' & 

a. xf^uxxf-jk e»tt^^x^->^si;=fA 

1*\ fe^lMi. -Ov^A. XX, ^bXX-^K'fb-f > 

*I4. ^S14§P«<7)0TMro«ffl;ilcJ:or, fflS/Sffi 
0^-></X hP- A7i^t>SfccmT-fe-5A<. C0)II|g 
-E-<D©$I4JS^^1 0 0-&7 5 0t>^hQ-Af 

-KS, ^'J7 5 K«. 7K'J^U*>a. 3S. **^X. 
^7Xf 7^, "7 -f ^ (MYLAR) (fi»n«) (E. I. 

(E. I. DuPont) S) ^'J^X 

4 4 7 (MELINEX 447) (fiftffiff) (1CI7PJ*X 
tt (IC1 Americas. I n c . ) SS) t£ ifO 
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<b?5x^-v?£^t;=t,0>T*ig<. c<©^aib£*tfc 

>mo>±mMit®s t. cd-c- &ft . 

[0 0 2 7] SIS6(7)^SlCfcLNT. ft*i££fttf>tttt£ 

l=, *IBft»Jl*19:it*ctA<a*L^. Jf3fJB£JIH* 
fti§£. -tOl£*J»*l4» a*L<l*ttO. 1~ift5A< 

tK'J 'J SU^Jfx'bcDjl^fc t* 

^Bxttssn t -r * c t ft tztb* ?t.wm ti^o 
mmiz\t. &mmt®mt* *a>±i=t*s@A<fcft«^ 

icii»*Ji ft. 
Co 02 si ytn±mi*to9ikMj;m** tto. 
o 5-^1 OA/mXi*-?-*tJii±r*fcy. Sljfiro^sg-e 

5?Jft5~1 0 0%-efcfto 3tf§^H*H*4<DS^*ir 

j: y ««■♦■« a«. 1 oo%tLN5fiSt>tffto 

9 5 mm.%. S$L<lil!)6 0~ll8 0 Ii%fl)3fe84 

&9 0~ift9 5%XI4 J E-4xJil±$^JfX-rft<DIC+»^Jl 
*t-TftCi;b<M*L^. C(DJf£>J¥ $<D±miz. ±lz 

5frfci:©SHI=<fco-C*3sft. 
[0 0 2 9] JtSfttttKSlll=oi*-C(*. Will *B 

«»*4. 2 6 5. 9 9 0§> 3KBmfff4. 6 0 9. 
6 0 5f, 3feBttlt£4. 297, 424^, JfcB^I* 
^4. 9 2 1, 7 7 3-9Cli£'<£>;tl~Cl*ft. 

[0030] *aw<ei?7S>jE?miai»^ii. n. n 

'-VPI-JI--N, N ' — f X Jl/7i- 
M - (1. 1 ' -t'X7iy-W -4, 4'-/7 
5 > : N, N'-y7i-JI--N, N ' - fc'X 

(1. i '-t'77i; — ;u) -4, 4 ' -v75 >J 



n, n ' - fx (4-^f;i/7i-;w 'O^vx 

N, N ' -57I3-N, N ' — f X ( 2 
7 x - ;U) N, N ' - v7i-JI/-N, N 

'-fX (3 -IfJl/7i-JI/) 'OvvX N, N 
' -v7i-^-N. N'-fX (4-Ifib7i- 
;U) ^>vv>, N. N'-v7i-Jb-N, N'-f 
X (4 - n -7f^7i-W N, N 

-y7z-JI/-N, N ' — fX ( 3 □ □ ^ x 
'O'/i'X N. N ' -'/7I-A-N, N ' —fX 

(4-^DD?iZ«,) K>yy>, N, N ' -i?7l 
=.;U-N, N'-fX (3->fJI/7i-W - f U 
— JU- 1 , 6-v7 5 > (»]£ : N . N ' - v7i-JI/ 
— N, N'-fX (3-^f;i7ir;H -1, 6- 
vTS/ fU» ITC&ft. 

[003 1] M^Ll^IEfljaitJf li. &a>-flS3Et. <b 1 
1 T*ii*£;h.ft. fcftlM*:£MftlC^£;h.ft7''J— Jl^T 

^fc«^Hi2i3as *pt «g t -r ft * o> v & ft . 

[0 0 3 2] 
Utl 1 ] 





tfX. Y. ZJt^ Y<h ZA<X<Dcfc5frnfflO)S(7>— 

>*&j**sou— ^<t ya«*i. x. y, za)-oja± 

l**aiCTJU^U»XI***-Cft*. Y <h Z*<**T?* 

*t;u*ju*. «Atf. >^;u. x^;u. ^nt e ;k n 
-^;u*-cfc*. **t^i*ca«b**tt, n, n ' - 
v7i-;i/-N, n ' — tf x (i?aa7i-;i/) ^<>v 

[0 0 3 3] T«J— ;i/T5>ffl(Z>ftS«li. TJ^JV 

&**^-^ckyatf*t*. n. n ' -v^x-ju- 

— n, n ' - tfx (/\D^r>ib7i-;H ^>vv 

iz^i^ti*. mtLit. mmm^*, 921. 773 
mmm*tm4, 4 6 4, 4 5 o-^*#Bas*ifct^ 
[0034] mftmmttmitmftmmmwz. «jrn«: 



(13) 



tffffi2 0O1-52O4 



S. ilS£l5~ft9 OH%> MJL< I4&J2 0-&J7 
5li%. * yiSL< f*ft 3 0-11)6 0Sfi%^*tl 

[003 5] Kia»l=fflL\&*t*»BBttrt«-XI4TS1t 
/W>yaHBtt*m©«l*. jfeBttlf* 3 . 12 1. o 

mtett®o>&mmtLx\t. *°y kh. to 

&if*<*if M£ LlMtftttlcratttt/W >^ 

*t**l4, :^fiift2 73~-ift 1 0 35©*U*— Kg} 
<f#l-#Ta®fflA<$1) 5 75~tti 1 0^<7)t(DA< 
a*. «IBit/W>yi=l4» il?Ii£<Dtli5tsClc 

fi S f 5 Stt*m 5-^9 011%, a £ L < lift 

2 0~ift7 5ll%t$tl4„ 

[0 0 3 6] **£JUc4,. jK'JIXt;HS. tf'Jtf- 

*— HS» tK'J f— ;ua. Tff'j tf-jur-tz* 

— Stf 3 . 1 2 1. 0 0 6-S§-|ClB«CD 

[0037] ft*tti±n*]Bj£flstti=(4. amtztoc 

iftfX x^U^i: (;<*) T^'JJUSiXfJl/tfflfti 
^fl/>tt'-JI.HH>t©ftIt«:. »Ky* 

a. tK'Jt^'os, ->y p— >i7^ h-7— 
a©i<ciwii, wa^atwaa©. £»a^&©* 

^OSSEA^teCCfCfeS. C<DJf <DJ?£I4. M£L< 
l4IS5 0*>yx HP— AS*XI4-t*tiaT3^6»1 0 
//m-C*y, fttM^L<l4^2//mJilT-efc^>o i&S 

?<Ctt»4>mil«. M£L< l4IE?lPtlfJi<t;fc3§£felf <t 
rorai=S(+-5. C<7>ai4, ?K'Jx*.tJU. 7K'Jt*-;u^ 
^7— tK'J t*-vut°p y K>*ro?Ky7— *r*4££ 

ttOTT'fey. COlf <7>JI£I4. 0. 6/L/mJil 

T. &0. 1~ft0. 5Mm*<ftl$Ll^ 

[0038] *fr©aa<D»ai=a^fc»*aai«*s 
b*14£B«><&c *s. ai=*a&a>affia>&B 
a»a»*r*»au ca>»*ti4»i=. a^-pe-x 

tfaa«2j$. ffcftIWI^6O0~ji«)8OOnm|:i 



[0039] *«ai4*fc» ^ttdBBncOftaaaffla 

*ana>ft«attBa»jnt*t±i=amaa«)ii 

aa**o«£**t;4Maia>h-*-— £aivcaa*« 
•tint, 9ta$«i«:i>«aa«ttQM(*i=iE9-r 

BattafflattKeAtticaa**!.*. aaraaai*. 

*X>r— K» 1^91=7^ K (powd 

e r cloud), W£??i'&£f&«a>#&-CfT 

5o S^^4xfcli«coaEn@J«:^rote^:i4, ppKp> 

ai;^y >**m*&;fcS£©*5JSE*mt,tta-c* 

[0 0 4 0] 

im&m mmm 1 . 

jaT©»ifi«i=j3i+**ftaKja-eft«*y -r £ K— a* 

MI4. 3KBttgfa4, 50 1. 9 0 6-f-(c|Ej£ro^;i 

jS*-c?(DpI«q5i|XX^-> hiUt,3HSLfc. fX-f5 K— 
af*!4. tf3S 0 O nmi:iSi1)5 4 0 n mlCKiJX^ ^ jp: 

•To ^y Ul/t*X-<S K»#*-f 5 K^'J UW5 Ktt 

tu c*ii=a*»*#itfc«ffl«*ffli^fc. aa.-v>T 

3-Cr^f o 

[004 1] 2 . 

^fiEflJl 

1. 3 -fx (n-'OfMSK^'JUWSK) Zf 
P/N°> (tgig^l . R : n-^>^;U. X : 1 . 3-^ 

1 'J >V K^OHft^^XZJctiro. 7 50mlffiN-yf 
;Ut°P 'J K> (NMP) IC. 12. 7 g (0. 0 2 7 5 

J#Lr5J-»$-&fct,<DI^ 0. 92 7 g (1. 0 5m 
I » 0. 0 12 5^1/) <D 1 . 3-5/7 5 J Zfa/<ls$; 
SD^TSlS^-t+fc, C<Dil-&#)$aSs ^2 5°CTr1 5 
flfa1if#U J^I-JngftaSSELfc. C(D;I^^I4. SS). 
fa! 2 0°CIC^T;SlNBf^fe<b:S:ofc3!><. 2 0 2°CT- 

aa*j&ft*tai<«:y. fe*<»feica^ofc. cos 

a«J*«»L<t*<&3l*IHl 5»S3iELfca. 1 6 0°C 
$XftX>Ltze $3 3 0 0m I <pj#ig5/;>< ^;U*./UA7 = 



04) 



4$Bfl2 0 0 1 -5 204 



K ( dm F) 5 4°c) V^&bm&bX&l^tz. M 

§gil^43(7) 1 5 cm(D9 7 h7>^7X77< /\~7-< 
(Whatman Glass Fiber Fi 
Iter) (GF/F^U-K) t?. »&*Lfca^«|* 
5ilLfco f£&ftfcBi*£j£1»£* S^J-±T* 15 0ml 
C7>^SDMFT?3[sl3feotco «Da<D*>58[4flS3fr&-C fe 

f: 6 ibW:MJ5 0mlO)DMF^l\ ^IC 2 
5 m I CD7K"C 3 Isl^tofco EKES* 6 0°C7?$£*S Lfc £ 
1 1. 1 g 0tt»9 3%) <7)-a<*^Hfe@{*<t 

bftfc— S{*I4, 1. 3-t'X (n-'OfMSK^ 
U UW 5 K) ^P/^> (flttft*1 . R : n -'<>5 L 

X: 1, tf U>) Tfe>5)i:I^^$4xfco C 

tl^ 5 3 5 - ~S<* (5f4n -^TJU^tfL. 3(4 

1, 3-^p tfu>£^-r) <t-r£o 

[004 2] HSS#J 3 . 
2 

1, 3 -b*X (2-^JI/?fM$K^UbWS 
K) ^D/\°> (flfifiitl a R : 2-^;i/^;U, X : 

i , 3-^neu» cotiggg 

T% 1, 3 -t*X (2-yf^?fMS K^UL/>^ 

5 K) ?P/<> R:2->*;U^;K 

X : 1, 3-^Pt e U» C0-&fiE^^Totc 0 »e>*ifc=. 

*#i4«Eo>ta>-cfcy. C^X$5 ' 3 5 ' 
(5 ' l42-^^;u^;u^7Ff ) <t-r*o 

[004 3] Hj&£#]4. 
^Jg«3 

1- (n - SK^'Jb>-f$ K) -3- (2 

$ K^'J u>-f 5 K) :7p/n 0 > (i§£ 

xt3, R1 : n-^O^U. R2 : 2->^;U^^;U, 

x : i. 3-^ab°u» (PHS 

(A) T;U*JU tX -< 5 K+«H*. N- (n 

>^no -n ' - (3-7 = j ~Ju \£M u>tfx 

6 0 0ml(DhJH>l:, 18. 44g (0. 04^ 
;u) ^n-^>fMS K^'JU>-i7KfeiJi;SJt 

fc*»0>(C* 2 9. 6g (3 3. 4m I. 0. 4^E;U) CO 
1. 3-vTSy ^P/OS10Jtfc. CCDS5S58^UP8ft 
«#U *|i 1 0°CT*3B#PfliI3£Lfco KJC5i$tt£*Sl 

2 5°Cft«^ 5i©Lfco »6>*lfcB»tt£* 5ig 
3i + *. 1 0 0m I <D h;UX>-CSfel\ ;^|C5 0m l CD 
*$J— ;^•C3[5lgtl^, 6 0°CT*l£*§Ltc<k d * 2 O. 

3 g<DBt»fea>Hf*A<»e>*Lfco 3Sfea>»a!B»i8i£* 

»l:4 0 0mifl)*B»4»T?ft»L »&*ifc«fttfc£ 



«5£ % 1 OOm l(^}|8?KilFit2lH3, *l:2 0mlC0 
;UT*3[El&ofco I;Stt«L 

-f y-Jus\j— ju-efti\ 6 o°CTK«Lfcic%. i 

8. 5g (iR^8 0%) CON- (n-^^JU) — N ' 

- (3-7$y t°;u) ^'Jb>t*x-f = Ko)Sii 

[0044] (B) ±IE0>T5y 7^l/t*X^ 5 Kt 

2 -^^u^n^u << a K<t<DSr& 

±I207 5y7;^M5Klfii| (2. 6 0g. 0. 

0 04 5^1) 2->fJ!/?fM5K^'JL/>- 
$1*4*1 (2. 3 1 g . 0. 005 0 ^E;U) if300m 

1 (DNMP*t«SfPLt, *?|2 O 2°C-(M B*fW«3E 
L/co »6*lfc*fe<DB«a*1 5 0°C$T*;^^L. 36 

«DMF-e^»f»toTi3i^fcy^x^7-f /<— 

T?*>iflLfco B»1fe£5 Om I <B;#B8DMFT*3|5] % 

1- 2 Om I <b*$S — JUT?3H)gfcofco KJ£*<l$l£§§7 
Lfcffiofc»£ 12 5ml a>2%*»<b* 'J ^ A7K>§;^ 
*K»»Ltai"C 2 0B#fB«#U '>*0>*Klfc2- 

C0>»«;a*5iflL. 10 0ml (D*-(?2|sh $> 

felftS*!! 2 5 m I (D^ * / 2 B*L\ 6 0°C 

ttt«Lfct:53. 7g ((1*8 6%) COMfeBtttf 

C(D*J?E4*I (131*3, R1 : n-'O^l,. R2 : 

2- ^5^1/ :7^;U. X : 1, 3-^Pt e b» 5, 5 3 
5 ' --l»tt^ 0 

[0045] HS£0lj 5 . 
^^]4 

1, 3 -ex (n-^WSRUbW^K) 
^> (1^*J , R : n-^^JU, X : 1 , 3-^De 

1. 3 -ex (n-^MSK^'JL/WHK) ^P 
(Wka£ 1 . R : n-y*)V % X : 1 , 3 -^D e 
U» (D^/S^fTofco ±fBCD£/£^£ 4 3 4 - "fi<* 
(4(in-?f;k 3(41. 3-?Pt°U>^t) <t 

[0046] HJSfflJ 6 . 
^Jgff]5 

1, 3 -ex (n-^vMU^'Jl/W$K) ^ 
P/^> (^at*1 , R : nj^s^jb X : 1 , 3-^ 

peu» (6 3 6 o§s§a 



(15) 



$#13 2 O O 1 - 5 2 O 4 



1. 3 - tf X (n-^vMSK'OJl/W^K) ~J 
□ (fg£x£l . R : n-^^>;U. X : 1 , 3 - ^ 

[0047] SJS^l 7 . 

1, 5 -b^X (n-7fM$K^'Ji/WSK) -2 
->^;U'<>3> 2 , R: n-^JU, X - 

Y : 2-^^-1, 5 y ^ U>) (PjBg 

lOOmKDNMPC, 2. 46g (0. 0055^ 

tCDfr. O. 2905 g (0. 33 8ml. 0. 002 
5 0^1/) (7)1, 5-y7i/-2-^fj^>^> 

(^t** A(DytekA) ) £ JjDtLT J£l££ -&fr 0 C 
0>S$i**i)nSHfJ*U 2 0 2°CT*2. 5ftMjB3EL 
tzo »*4xfc»l^»*fe(DEJtfi*ttl£* 1 5 0°C$t 
10 0ml a)aiv>fJ^Jl/A75 K 

(DMF) (M1 5 4°C) £iILT^tf)f|f#>Tfc 

l*fc9 cm^7X77^fA- ^-fJU* (97h7> 
9 34AH^U-K) r*5iSLfco »&*LfcB{*£lSM«B 
;14±T*7 5m I <D$lSDMF-e3[H]3fco7co 

5 m I (7);tDMFt*\ 2 5 m I C0> £ y — )\,X* 

2 Eafel\ 6 0°CT?%JSLfci:C5. 2. 2 5g (HX^ 

9 2%) (D«l**3KftO>Bi*4:LT. WKOMb** m 

£xE2. R : n-^;U. X-Y : 2->^;U-1 , 5 
[O O 4 8] $J5 OmgCDlFJft^s 2ml(D2%7XHb 

A 
B 
C 
D 
E 
F 



— o g^A*ifc3 om i (Dis^^mtpv. mi iz 

Tr^mtfLO). O. 2 gCO^'J U^-fi<*Sl*4X[i;g^^ 
o. o 5 gO>7t*'j tf-^^v— ;u (pvb) tK'J 

"7— 3. 5g0)f h7tKP77> (THF) i: . 
3. 5 g 0h^x>t$;l§Lfco I*p-7-5;k: 

•fey hU »MJ4BraS»Lfc e i¥$0. 1/im© 
V7>lt, ^-CDJlIzJI^ O. 1 mCD/KU x^f/Ht 



[0049] mmm&. 

1, 5 -ex (n-^>fMS K^'JU>^S K) - 
2 ->^;U^>£ > (iiia2, R : n -^>^;U, X 
-Y:2->^;U-1, 5-^<>^>^U» (Oiaag 
1 00m I (DNMP4 3 "C, 2. 54g (0. 0055^ 
)l) 0)n-^>fM = K^U U> — Ufrfyt. 0. 2 
9 05g (O. 338ml, O. 00 2 5 0^1/) 

-r^^<? A^T5>to>iE$«s»i»a»L, 202 

°C-C2B#H4 StfilSSLfcfg. 1 5 0°Cft^Lf: 0 
c*L*Bl^S%iBU »&*ifcB»tt** ±IBtf>^J& 
#j6£f^f$IZ. MDMFt, ; tj D M F £ % * £ y — )V 
i"CSfel\ 6 0°CT* 1 6H$BH£«Lfc£ 2. 2 0 

g (1R^8 8%) 0>#3Rfe<DB{*i: Lt, «lB±riM*k 
1. 5 -t*X (n-K>fM= K^'JU>^S K) - 
2->^U^>*>*<^;h*:o te^^M<7)-«7K^(D 

[0 0 5 0] HJS0IJ9. 
[005 1 ] 

[*1] 



*B (E. I. ^ZL7K>gS. 4 9. 0 0 0) t^TL 

tz. 5 um<D*$>wim^<< : 7 (mmmm) 

Jftf>±fZ % - (38. 1 jt/m) (D7<;U 

±i l JLT, ^I^Lfco 6. 3g07^DD> (m 
AKROLON) (Sftffiff) tf"J*— h*B 

6. 3gC7)N, N ' -v7x— il/-N, N ' — t*X 

(3 -^f;i,7xrju) 'Ovi/>£. 7 2 &<Di>0 □ 



^figfll 1 <D5 3 5 -^gflgjgflffl 0 0% 

tgrfiBfflJ2CD5 ; 35^-^g^M^^10 0% 

^fi£ffJ3<P5 3 5 ~-^:§ttgg&£*l 0 0% 

5 3 5--:g#ff5 0%^ 5 " 3 5 ' -r.Mfo& 5 0 % 
5 3 5-_Mft:ff5 0%fc, 5 35 ' --gfeff5 0% 
53 5-=.m&&2 5%t, 5 ' 3 5 ' --gft:^2 5%hs 
5 3 5 ' -rm^5 0% 



(16) 



mmz 001 — 5204 



mM 10;^ (254//m) 0)ZP < )l>£.T7<J'r—$ £ 

[0052] miiti-l-^L^c§fi^#^a-^T*Sil^^ 

SflrO. 5fj>«l*fc&<B. ??ffiS5*t<7)S®®<i£Vddp 
Btffcj§ (V/#) I*, (VO -Vddp ) /O. 5T? 



se«cD^mi4figi±s^„ Ttstsmii. ioo%x ( V 

ddp -Vbg) /Vddp -C'##>£;h.-S. BifeiBfKORIK H 

fflSLt. iS«©jSW«<DS3teSI*. BfS!<t®<iCD 5 O 

/W-lScm) CDS. El/2 T'StCt^T'#5= ^3tg 
tm^t. E1/2 *l*^*<ft*. * l Jttftfl)i*lfct 

1/2ffi) . «IM»£SS. *(.»fif«ttttA<****t*. 
[0 0 5 3] *©S2I=. afi6 2 0nmtS*Lfc« 

fee 

[0 0 5 4] 
[«2] 



mm 


i^k^M; (mm%) 




E 1/1 


A 


#100% 


6. 9 


4. 37 


B 


£jfiffil2<Z>5 ' 35 ' 
ggft#10 0% 


1 0. 4 


6. 98 


C 


##1 0056 


2 1.2 


4. 62 


D 


5 3 5-X«W5 0X^ 
5 ' 3 5 * -ng#tf5 0% 


1 0. 4 


3. 58 


E 


5 3 5-z:g<fcF5 0%fc, 
53 5 '-:=AttP5 0X 


8. 9 


4. 0 


F 


5 3 5-~M##2 5%£, 
5* 35' --m#&2$%£, 
53 5'--gte#5 0% 


16. 2 


3. 6 



(A. B. C) I*. ^«»a*1jS*#t?ffl« (D» E« 
F) «fcy«lMBjl|6« (XliKt^Ei/2 fit) T-fcof-o 0IJ 
5 ' 3 5 ' -~Sf* (ffffB) 0>l8ftft(±. jfcfl 
±BC0SitB#lC. 5 3 5--a^CD^$ADK.-S) (£P# 
D) . XI* 5 3 5--S<*£ 5 3 5 ' - -fi^CDjg^^l 
$*D^-& (SM*F) <b. 4 0%)a±tl6j±Lfc„ St SI 
gCD<£l^5 '35' (SM*B) StSJgCD 

IU5 3 5-Zift (SWA) ICjD^Tt, SWDIC^ 
S*t*J:5l=«3fcS£2 0%8flElRl±*1*-« (Tfcfr 



[005 5] 1 0 . 

**±iia)«*t. a3i=*-r*a>i=*>t«Jsi*i.tt. s 

■RIKl CD^jiirPfiKLT, 3&(*a><gft1$iB<feKJiK 
SB#£§gjiLfco 

[0 0 5 6] 

[S3] 



07) 



2001-5204 



mm* 




(v/a>) 


Ej/j 

(x^/f^cm) 


G 


#100% 


9. 8 


5.3 1 


H 


#100% 


19. 4 


5. 04 


I 


4 3 4-ng{fcF5 0%t, 
6 3 6-~a*^5 0% 


16. 7 


4. 75 



1/2 fii0><ST) A<me.tLfc 0 

[005 7] Hffiflj 1 1 . 

gaa%3 



£M-5f=#>. £;tfLm-\ 3 5--««:i: 5 ' 3 

[0 0 5 8] 
[14] 



mm 






Ei/j 




5 3 5 : 5 ' 3 5 " -~m&&> 














j 


100 


0 


6. 9 


4. 37 


K 


0 


1 00 


1 0. 4 


6. 98 


L 


40 


60 


8. 2 


3. 76 


M 


50 


50 


10. 2 


3. 58 


N 


60 


40 


12. 4 


3. 73 



-St^il^^^-t-SOCDgP^ L. M. Nli. 5 3 5- 

-«<*xi*5 '35' -nai*roivr*t * y tsi^ig*; 

JK (iSLNEi/2 ffi) -efcofco 5 ' 3 5 ' *»0)gtK 
irit^T, ZlM^ftfflglL, M, NTI*. 4 0% 

■r^t>*.SBJCD5 3 5--*{*<!:tt-<rt. -fif*;I 
1 4-2 OVo±if%ZttfT>2tzo 

[0059] mmm i z . 



— *t*BI*. X-Y^A<v7i-;H-f^-C, RA< 

r-fe^o miBtra«li=, 1 fiw-fi#£#t:iHfiff*j&g|3 

[0 0 6 0] 
[85] 



(18) 



*#H2 O O 1 - 5 2 O 4 



mm* 






E 1/1 
(x;^/^cm) 


0 


-mfeAi? ioo% mm* 2, 

X-Y : :n3Vl^>-t?X 
R ; n-^>^;i/) 


22. 8 


10.48 


p 


-M#B#10 0% (^iC2, 
X-Y : ^7i-^x-f/K 
R : n-^>^U) 


20. 0 


7. 69 


Q 


-3#C#10 0% «fB§*2, 
X-Y : 2-^5 L ;i/^>^>, 
R : n-^;i/) 


9. 7 


6. 1 3 


R 


~«£D#10 0% («®^2s 
X-Y : 2->*^;v-^>*X 
R : n-^y^JU) 


1 5. 1 


3. 59 


S 




1 1. 7 


5. 39 


T 


-MfcB&$0%t. 
-fi&D#5 0% 


1 7 


5. 29 


U 


~fi»:Ctf5 0%i: v 


1 1. 6 


4. 30 



?p> h^-v0i^ 

(72)^BJ# 7- *- (72)*K# vat/^ z^-- 

* -V X £ — P— K 3407 -<7^x-T K^-f"? 2623 

(72)JBE# vi-AX IA (72)*K# v— vt7'J- 7Lx> 

t^Wx*- P— K 6185 L— X^-f— ;UK ^7l/t>h 8 



